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(54) LIQUID CRYSTAL DISPLAY DEVICE, METHOD OF MANUFACTURE FOR THE SAME AND FILM- 
LAMINATED STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To flatly form a pixel electrode, not only between 
wirings but also on the wirings to improve an opening ratio in an active matrix 
type liquid crystal display device. 

SOLUTION: An insulating film pattern 4 having a recessed part 4a is formed, and 
the wiring 2 is formed in the recessed part 4a. The depth of the recessed part 4a 
is equal to the film thickness of the wiring 2. An upper part insulating film 5, 
having a continuous surface, is formed on the entire surface over the insulating 
film pattern 4 and the wiring 2 in the recessed part, and a pixel electrode 3 is 
formed on the upper part insulating film. 
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❖.NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. #*## shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display characterized by being formed in the crevice where one [ at 
least ] wiring of the above-mentioned scan wiring or the above-mentioned signal wiring was prepared in 
the insulator layer pattern in the active matrix liquid crystal display with which signal wiring crossed on 
the insulating substrate at two or more scan wiring lists, and forming the up insulator layer which has a 
continuous front face after this insulator layer pattern and wiring in a crevice. 

[Claim 2] It is the liquid crystal display which is wiring with which wiring of the method of up Norikazu is 
arranged above wiring of another side in the liquid crystal display according to claim 1, and is 
characterized by forming the pixel electrode on the up insulator layer on this wiring and an insulator 
layer pattern. 

[Claim 3] The liquid crystal display which the thickness of wiring in the above-mentioned crevice is in 

the depth of the crevice of the above-mentioned insulator layer pattern, abbreviation, etc. by carrying 

out in a liquid crystal display according to claim 1 or 2, and is characterized by things. 

[Claim 4] It is the liquid crystal display characterized by being 1/2 or more twice the tooth space 

between the field of the insulator layer pattern with which the thickness of the above-mentioned up 

insulator layer demarcates the above-mentioned crevice in claim 1 thru/or the liquid crystal display of 

any one publication of three, and the side face of wiring which counters this field. 

[Claim 5] It is the liquid crystal display characterized by forming the above-mentioned insulator layer 

pattern of the transparent membrane whose refractive indexes are 1.4-1.95 in claim 1 thru/or the liquid 

crystal display of any one publication of four. 

[Claim 6] The liquid crystal display characterized by forming in the above-mentioned insulator layer 
pattern the contact hole which extends from the bottom of the above-mentioned crevice to a downward 
layer in claim 1 thru/or the liquid crystal display of any one publication of five. 

[Claim 7] The approach characterized by to have the process which forms the up insulator layer which 
has a continuous front face on the process which forms an insulator layer pattern on an insulating 
substrate in the manufacture approach of an active matrix liquid crystal display that signal wiring 
intersected two or more scan wiring lists, the process which form a crevice in the above-mentioned 
insulator layer pattern, the process which form scan wiring or one wiring of signal wiring in the above- 
mentioned crevice, and the above-mentioned insulator layer pattern and the above-mentioned wiring. 
[Claim 8] It is the approach which is wiring with which wiring of the method of up Norikazu is arranged 
above wiring of another side in an approach according to claim 7, and is further characterized by having 
the process which forms a pixel electrode on the above-mentioned up insulator layer. 
[Claim 9] The approach characterized by having further the process which thin-film-izes this up 
insulator layer with an etchback method in an approach according to claim 7 or 8 after forming the 
above-mentioned up insulator layer. 

[Claim 10] The approach characterized by embedding the same electrical conducting material with wiring 
in a contact hole at the same time it forms wiring in claim 7 thru/or the approach of any one publication 
of nine in the process which is further equipped with the process which forms the contact hole which 
extends from the bottom of the above-mentioned crevice to a downward layer, and forms the above- 
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mentioned wiring after forming a crevice in the above-mentioned insulator layer pattern. 

[Claim 1 1] It is the approach characterized by having the thickness of 1/2 twice or more of the tooth 

space between the field of the insulator layer pattern with which the above-mentioned up insulator layer 

demarcates the above-mentioned crevice immediately after formation in claim 7 thru/or the approach of 

any one publication of ten, and the side face of wiring which counters this field. 

[Claim 1 2] The film laminated structure characterized by having the 2nd insulator layer prepared 

succeeding the 1st insulator layer [ which has a crevice ], electric conduction film [ which is prepared in 

the above-mentioned crevice, is in the depth of a crevice, abbreviation, etc. by carrying out and has 

thickness ], and 1st insulator layer [ of the above ] and above-mentioned electric conduction film top. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface flattening technique of the wiring field in the 
actuation substrate for such a liquid crystal display, and the field between wiring in more detail about an 
active matrix liquid crystal display and its manufacture approach. 
[0002] 

[Description of the Prior Art] Drawing 7 (A) and (B) show typically the important section top view and 
sectional view of an actuation substrate in the conventional active matrix liquid crystal display. 
Moreover, drawing 8 (A) and (B) show typically the important section top view and sectional view of an 
actuation substrate in another conventional active matrix liquid crystal display. In these drawings, the 
same reference number is given to the same part. 

[0003] The structure of the conventional actuation substrate shown in drawing 7 is equivalent to what 
was indicated by JP,4-234820,A, and 1 2 is wiring and a substrate with which 1 3 consists of lower layer 
16b by which a pixel electrode and 14 were formed in the insulator layer, and 16 was formed in insulator 
layer substrate 16a and this insulator layer substrate. It forms wiring 12 while it forms an insulator layer 
14, then forms the pixel electrode 13 on an insulator layer 14, after this actuation substrate forms the 
layers and patterns (lower layer 16b) other than wiring 12 and pixel electrode 13 on insulating-substrate 
16a. When a liquid crystal display is a transparency mold, in order that an insulator layer 14 may also use 
a transparent ingredient, photosensitive transparence polyimide etc. is used. 

[0004] On the other hand, the structure of the conventional actuation substrate shown in drawing 8 is 
based on the technique indicated by JP,4~338718,A. According to this conventional technique, in order 
to make the top face and the pixel electrode 13 of wiring 12 into flatness, i.e., the same level, the 
bottom of the pixel electrode 13 is covered with the transparent insulator layer 14, and it is made 
heights, or wiring is etched beforehand and made into a crevice. Next, a level difference with the 
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transparent pixel electrode 13 is lost by covering wiring 12 with an insulating material 15. As an 

insulating material 15, the polyimide resin film is used, for example. 

[0005] 

[Problem(s) to be Solved by the Invention] In said two conventional techniques, since the same level 
side where the wiring 12 ( drawing 8 ) covered with wiring 12 ( drawing 7 ) or an insulating material 15 
and an insulator layer 14 continued is not formed, the field of the pixel electrode 13 which can be 
formed is limited on an insulator layer 14. Here, in order to explain why the field of the pixel electrode 13 
which can be formed is limited on an insulator layer 14, the case where a pixel electrode formation field 
is extended to structure to the field not only the insulator layer 14 but on wiring 12 conventionally [ of 
drawing 6 and drawing 7 / each ] is shown in drawing 9 and drawing 10 , respectively. In drawing 9 , 
since direct continuation of wiring 12 and the pixel electrode 14 is carried out, a pixel will always be 
electrically connected with wiring 12. Moreover, in response to the effect of a wiring level difference, the 
part (crevice) which is not flat will produce [ the pixel electrode 1 3 ] the case of drawing 9 and drawing 
10 . Therefore, in the rubbing process which performs orientation processing of liquid crystal, since 
orientation processing is not made to homogeneity for the failure of a level difference, orientation force 
lowering of the liquid crystal in the level difference part will be caused. From the above reason, the pixel 
electrode 13 cannot be formed in any fields other than insulator layer 14 in structure conventionally 
[ above-mentioned ]. This leads to decline in a numerical aperture, and is inconvenient as a liquid crystal 
display. 

[0006] Then, the object of this invention is in the liquid crystal display of the active-matrix mold with 
which two or more scan wiring and two or more signal wiring crossed on the insulating substrate to 
enable formation of a pixel electrode evenly even on [ one / at least ] scan wiring or signal wiring, and 
offer the liquid crystal display which can improve a numerical aperture, and its manufacture approach. 
Moreover, it is in offering the film laminated structure suitable for realizing such a liquid crystal display. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it is characterized by to 
form the up insulator layer which has the front face which one [ at least ] wiring of the above- 
mentioned scan wiring or the above-mentioned signal wiring is formed in the crevice established in the 
insulator layer pattern in the active matrix liquid crystal display with which signal wiring crossed in the 
scan wiring list of plurality [ liquid crystal display / of this invention / top / insulating-substrate ], and 
continues after this insulator layer pattern and wiring in a crevice. 

[0008] According to this structure, since wiring is formed in the crevice of an insulator layer pattern, the 
thickness of wiring will be absorbed by the depth of a crevice. Therefore, the front face of the . up 
electric conduction film formed succeeding the this wiring and insulator layer pattern top can have good 
surface smoothness over the whole abbreviation. Therefore, if a pixel electrode is formed on this up 
insulator layer, it can have surface smoothness also with the whole good front face of a pixel electrode. 
That is, the structure by which flattening was carried out is acquired in all the fields during wiring on 
wiring. Therefore, uniform orientation processing is attained. Moreover, since it has the flat front face 
where the up insulator layer formed between wiring on wiring continues, it becomes possible to extend a 
pixel electrode formation field not only between wiring but on wiring. Therefore, an improvement of a 
numerical aperture can be performed. 

[0009] When applying this invention to either scan wiring or signal wiring, it is desirable wiring arranged 
on an upside and to usually apply to signal wiring. If it carries out like this, the level difference made by 
lower wiring thickness can be eased effectively. 

[0010] It can manufacture by the approach characterized by to be equipped the above-mentioned liquid 
crystal display with the process which forms the up insulator layer which has a continuous front face on 
the manufacture approach of the liquid crystal display concerning another side face of this invention, i.e., 
the process which form an insulator layer pattern, the process which form a crevice in the above- 
mentioned insulator layer pattern, the process which form scan wiring or one wiring of signal wiring in 
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the above-mentioned crevice, and the above-mentioned insulator layer pattern and the above- 
mentioned wiring. 

[001 1] In order that an up insulator layer may ensure filling the clearance between the field which 
demarcates the crevice of an insulator layer pattern, and the side face of wiring which counters this 
field, an up insulator layer is good to form so that it may have the thickness of 1/2 twice or more of the 
tooth space between the field of the insulator layer pattern which demarcates the above-mentioned 
crevice, and the side face of wiring which counters this field. The up insulator layer formed in such 
thickness may be used as it is, and may be thin-filnrHzed with an etchback method. The up insulator 
layer of the thickness of arbitration is obtained by carrying out etchback of the whole up insulator layer 
surface. Moreover, surface smoothness also improves further. 

[0012] When applying this invention to the liquid crystal display of a transparency mold, the above- 
mentioned insulator layer pattern is good to form by transparent membranes, such as an oxide film 
whose refractive indexes are 1.4-1.95. 

[0013] In 1 operation gestalt, the contact hole which extends from the bottom of the above-mentioned 
crevice to a downward layer is formed in the above-mentioned insulator layer pattern. 
[0014] In order to manufacture the liquid crystal display which has such structure, further, the 
manufacture approach of this invention is further equipped with the process which forms the contact 
hole which extends from the bottom of the above-mentioned crevice to a downward layer, and after 
forming a crevice in the above-mentioned insulator layer pattern, it is characterized by to embed the 
same electrical conducting material with wiring in a contact hole in the process which forms the above- 
mentioned wiring at the same time it forms wiring. 

[0015] moreover, the film laminated structure of this invention is prepared the 1st insulator layer which 
has a crevice, and in the above-mentioned crevice — having — the depth of a crevice, and abbreviation 
— the electric conduction film [ which has equal thickness ], and 1st insulator layer [ of the above ] and 
above-mentioned electric conduction film top — abbreviation — it is formed by fixed thickness and 
characterized by having the 2nd insulator layer which has a continuous front face. 
[0016] The 2nd insulator layer by which this film laminated structure is formed on these since the top 
face of the 1st insulator layer and the top face of the electric conduction film serve as abbreviation 
same level can cover the whole, and can have a flat front face. If this film laminated structure is a part 
which wants to acquire not only the part of the signal wiring or scan wiring in an active matrix liquid 
crystal display but a flat surface structure, it can be used for any electric conduction film / insulator 
layer laminating parts. 
[0017] 

[Embodiment of the Invention] The simple part plan of the actuation substrate which constitutes the 
active matrix liquid crystal display of the transparency mold whose drawing 3 is the gestalt of 1 
operation of this invention, and drawing 1 are process drawings showing the manufacture approach of 
the actuation substrate of drawing 3 typically, and the cross section shown in drawing 1 (E) is a 1E-1 E- 
lines cross section of drawing 3 . In addition, in the whole surface, since it has the description in 
amplification-ization of the pixel electrode formation field by flattening of a wiring field and the field 
between wiring, in these drawings, this invention shows only the part relevant to invention, and in order 
to simplify a drawing, it is omitting the graphic display about the part which is not directly related to 
invention, such as liquid crystal and orientation film. 

[0018] As shown in drawing 3 , much scan wiring (two adjoin each other are shown) 1 was mutually 
prolonged in parallel at the line writing direction, and it has extended in the direction of a train so that 
these scan wiring 1 and the parallel signal wiring (two adjoin each other are shown) 2 may cross at right 
angles mutually [ a large number ] in the upper part of the above-mentioned scan wiring 1, and the thin 
film transistor (TFT) as a switching element which is not illustrated is formed near [ each ] the 
intersection of these scan wiring 1 and signal wiring 2. The gate electrode of TFT is connected to the 
scan wiring 1, and a source electrode is connected to signal wiring 2, respectively, and the drain 
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electrode is connected to the pixel electrode 3 of an abbreviation rectangle. Each scan wiring 1 and 
each signal wiring 2 are held in crevice 4a which the insulator layer pattern 4 which corresponds, 
respectively has. Between each wiring 1 and 2 and each insulator layer pattern 4 on each wiring 1 and 2 
and the insulator layer pattern 4, the up insulator layer 5 which functions as flattening film is formed. 
And on the up insulator layer 5 formed on signal wiring 2, the above-mentioned pixel electrode 3 has 
spread, where a periphery is put on one side of the signal wiring 2 of the adjacent scan wiring 1 which 
reaches on the other hand and adjoins each other. 

[0019] Next, drawing 1 is used, a target is narrowed down to the making process of an actuation 
substrate, especially the process from insulator layer pattern formation to pixel electrode formation, and 
the manufacture approach of the liquid crystal display of the gestalt the 1st operation is explained to 
them. 

[0020] First, as shown in drawing 1 (A), the insulator layer (the 1st insulator layer) 4 which becomes the 
lower layer of wiring is formed by larger thickness than the thickness of wiring to the substrate 6 which 
consists of insulating-substrate 6a and lower layer 6b. In the case of the liquid crystal display of a 
transparency mold, an insulator layer 4 needs to be a transparent membrane and about 1.4 to 1.95 
insulator layer is suitable for it as a refractive index. As an ingredient of an insulator layer 4, although 
SiNx, SiOx, etc. are mentioned, the oxide film (Si02) is used here. 

[0021] Then, as shown in drawing 1 (B), pattern formation of the crevice 4a is carried out to an insulator 
layer 4, and it considers as the insulator layer pattern 4 (it expresses with the same reference number 
as the insulator layer at the time of membrane formation for convenience). Since signal wiring 2 will be 
formed at a next process in crevice 4a, it is necessary to turn around crevice 4a one and to form it in a 
big width method rather than the formation line breadth of signal wiring 2, here. Furthermore, crevice 4a 
is formed in the depth equivalent to the thickness of these wiring, i.e., a depth of about thousands- 
10,000A, in order to have to absorb the level difference by the thickness of wiring. 

[0022] Next, after depositing on about 7000A thickness the electric conduction film which consists of a 
metal wiring material, for example, aluminum system metallic material, all over insulator layer pattern 4, 
as it is shown in drawing 1 (C) through each process of FOTORISO, etching, and resist exfoliation, signal 
wiring 2 is formed in each crevice 4a of an insulator layer pattern. 

[0023] Next, as shown in drawing 1 (D), the up insulator layer (the 2nd insulator layer) 5 is formed on 
[ whole ] signal wiring 2 and the insulator layer pattern 4. The ingredient of the up insulator layer 5 may 
be the same as the ingredient of the insulator layer pattern 4, and may differ. Here, the same ingredient 
shall be used. In this process, the surface smoothness of the top face of the up insulator layer 5 is 
controlled by controlling the tooth space d between the wall surface (that is, field of the insulator layer 
pattern which demarcates crevice 4a) of crevice 4a, and the side face of wiring which counters this field. 
For example, if a tooth space d is too large, even if it will form the up insulator layer 5, since a level 
difference arises at the edge of the scan wiring 1, surface smoothness does not become good. Moreover, 
since the up insulator layer 5 cannot embed the inside of a tooth space d if too narrow, a cavity is 
generated into a tooth-space d part. Since it is such, as a tooth space d, the tooth-space width of face 
of 1 .0-micrometer order extent is secured, for example. In order for the up insulator layer 5 to aim at 
performing the upper flattening by embedding a tooth space d at the time of membrane formation, as 
typically shown in drawing 4 , the thickness t of the up insulator layer 5 at the time of membrane 
formation needs to be 1 /2 or more twice the tooth space d. For example, when a tooth space d is about 
1.0 micrometers, it is necessary to form the oxide film Si02 about 5000A or more. In order to raise 
surface smoothness on top actually, the up insulator layer 5 of about 15000A, i.e., 1.5 micrometers, 
thickness is formed. In this way, the up insulator layer 5 is formed on wiring 2 and the insulator layer 
pattern 4, and flattening of the front face is carried out. 

[0024] Next, the pixel electrode 3 of transparence is formed on the up insulator layer 5 using ITO 
(indium Tin oxide) in the condition of overlapping a periphery at the scan wiring 1 of one side which is 
not shown in the signal wiring 2 and drawing 1 of one side (refer to drawing 3 ). 
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[0025] After this, by the well-known approach, spreading of the orientation film, rubbing processing, etc. 
are performed and an actuation substrate is completed. And after sticking an actuation substrate and an 
opposite substrate and performing liquid crystal impregnation, an active matrix liquid crystal display is 
completed through required processing of closure, attachment of a polarizing plate, etc. 
[0026] In addition, various kinds of film and patterns which were formed between the insulator layers 4 
and insulating-substrate 6b which were shown in drawing 1 (A) are comprehensively expressed as 
"lower layer 6b" contained in the above-mentioned substrate 6, and the insulator layer pattern 4 
besides TFT, the scan wiring 1, and the up insulator layer 5 on these are also included. In addition, the 
insulator layer pattern 4, the scan wiring 1, and the up insulator layer 5 are the same approaches as the 
approach of forming the insulator layer pattern 4 explained previously, signal wiring 2, and the up 
insulator layer 5, and are formed. In this case, the up insulator layer on the scan wiring 1 functions as an 
interlayer insulation film between the scan wiring 1 and signal wiring 2. 

[0027] By the manufacture approach mentioned above, after depositing the up insulator layer 5 at the 
process shown in drawing 1 (D), processing of what is not carried out, either, but the pixel electrode 3 is 
formed on it, but after the process of drawing 1 (D), as shown in drawing 2 , after performing and thin- 
film-izing whole surface etchback to the deposited up insulator layer 5, the pixel electrode 3 may be 
formed. For example, when the 15000A up insulator layer 5 is formed, thickness of the up insulator layer 
5 is made into about 7000A by carrying out 8000A etchback. 

[0028] The reason for thin-film-izing the up insulator layer 5 is as follows. It can be said that the one 
thicker [ sake / on the embedding of a tooth space d and a flat disposition ] of the up insulator layer 5 
is good. However, the formation and control of a detailed pattern by etching become difficult, so that it 
is necessary to form in the up insulator layer 5 the detailed contact hole (not shown in drawing 1 and 2) 
for connecting the upside pixel electrode 3 to lower layer 6b electrically through the electric conduction 
film pattern formed simultaneously with wiring 2 and the up insulator layer 5 becomes thick. Moreover, 
when there is only about 1 000-1 500A thickness of the pixel electrode 3 when ITO etc. is used, and the 
coverage of the thin film pixel electrode 3 in a contact hole is considered, the insulator layer layer of the 
part which forms a contact hole has the good way which is not thick. Therefore, an insulator layer 5 is 
controllable to the thickness of arbitration by performing whole surface etchback to the up insulator 
layer 5 formed more thickly. Moreover, since the concave condition of the insulator layer 5 on the tooth 
space produced a little by performing etchback at the time of insulator layer 5 formation is removable, 
surface smoothness improves further. Therefore, the surface smoothness of pixel electrode 3 the very 
thing formed in the condition of overlapping a periphery at the signal wiring 2 of one side and the scan 
wiring 1 also improves compared with the case where the up insulator layer 5 is not thin-film-ized. 
[0029] By the way, although the formation location of the detailed contact hole 7 for connecting the 
pixel electrode 3 to lower layer 6b electrically is selectable suitably, drawing 5 shows the example which 
formed the contact hole 7 under the crevice 4a. 

[0030] After a contact hole 7 forms crevice 4a in an insulator layer (Si02 film) 4 at the process shown 
in drawing 1 (B), it is formed in the up insulator layer residual part by which it was thin-film-ized under 
crevice 4a. Consequently, the contact hole 7 which extends to a downward layer is obtained from the 
bottom of crevice 4a by the insulator layer 4. Then, through each process of FOTORISO, etching, and 
resist exfoliation, after depositing the electric conduction film all over insulator layer pattern 4 by the 
approach same with having explained drawing 1 (c) including the inside of a contact hole 7 and crevice 
4a, as shown in drawing 5 , the wiring 2 united with the electric conduction film of a contact hole 7 is 
formed in each crevice 4a. In this way, a flow with wiring 2 and substrate lower layer 6b is attained 
through a contact hole 7. The thickness when forming an insulator layer 4 and a concave level 
difference configuration dig the thickness of the insulator layer when forming a contact hole deep, and it 
is controlled by the amount. Formation of a contact hole becomes easy, so that this difference 
decreases. Actually, after about 10000A forms membranes as an insulator layer 4, thickness of the 
insulator layer 4 of a contact hole formation part is made into 3000A by forming about 7000A in a 
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concave by patterning. 

[0031] As mentioned above, although this invention was explained using some examples, this invention is 
not restricted to these but is variously deformable. 

[0032] For example, you may be a reflective mold although the active matrix liquid crystal display of the 
gestalt of the above-mentioned implementation was used as the transparency mold. Insulator layers 4 
and 5 do not need to be transparent membranes that what is necessary is for the pixel electrode 3 not 
to be transparent in the case of a reflective mold, and just to form in it using aluminum etc., either. 
Anyway, it can understand this invention easily about amplification of the pixel electrode formation field 
by flattening of a wiring field and the field between wiring for it to be able to apply, even if it is the liquid 
crystal display of which type. 

[0033] Moreover, it is good also as a configuration which cut and lacked the part if needed with the 
gestalt of the above-mentioned implementation although the pixel electrode 3 was formed in the x 
abbreviation rectangle configuration. Moreover, although each pixel electrode 3 formed the periphery 
only in one side of two signal wiring 2 which only one side of two adjacent scan wiring 1 adjoins in piles, 
it may form a periphery also in two signal wiring 2 which also adjoins two adjacent scan wiring 1 in piles. 
[0034] Moreover, you may be this reverse, although the scan wiring 1 was formed in the bottom and 
signal wiring 2 was formed in the upside with the gestalt of the above-mentioned implementation. 
[0035] Moreover, although [ the gestalt of the above-mentioned implementation ] each process is 
similarly carried out about the scan wiring 1 of not only the upper signal wiring 2 but the bottom, you 
may carry out only to the upper signal wiring 2. Moreover, flattening processing different, respectively 
may be performed about signal wiring 2 and the scan wiring 1. 
[0036] Moreover, a switching element can also use things other than TFT. 

[0037] As mentioned above, although the actuation substrate of an active matrix liquid crystal display 
and the example especially applied to each signal wiring field, the field in the meantime, and each scan 
wiring field and a field in the meantime were explained for this invention using drawing 1 -5, if it is this 
contractor, it is applicable [ this invention ] to these also like fields, such as fields other than a field, for 
example, a gate electrode, and a drain electrode, so that he can understand easily. Moreover, application 
of this invention is not restricted to a liquid crystal display. In short, if it is the part which wants to 
absorb [ part ] the level difference by the electric conduction film C which constitutes wiring, an 
electrode, etc., and to carry out flattening of the front face as shown in drawing 6 , this invention is 
applicable to any parts. Drawing 6 is the top view showing the condition that the electric conduction film 
C is held in crevice 4a of an insulator layer pattern (the 1st insulator layer). Although it is a top view, 
hatching has been performed to the electric conduction film C so that intelligibly. 
[0038] 

[Effect of the Invention] As mentioned above, of this invention, all the fields between wiring have 
smooth surface smoothness, and a pixel electrode is formed on a flat field so that clearly. Since the 
failure by the level difference in the rubbing processing which performs liquid crystal orientation 
processing is reduced by this, deterioration of display grace, such as poor orientation, is prevented. 
Moreover, since the surface smoothness between wiring and on wiring is also continuing and the wiring 
top is also covered with the up insulator layer, formation of a pixel electrode is attained also at the 
upper layer of wiring, and a pixel electrode is wide range, it can form, and improvement in a numerical 
aperture is also possible. Moreover, although it is possible that highly minute-ization will follow on 
progressing from now on, and low resistance-ization of wiring is needed, for example, thick-film-ization 
of wiring etc. progresses, thickness control when forming an insulator layer pattern in a high rank 
difference or reverse also about the thickness control to a low level difference is only performed, and it 
can respond easily to various thickness. As mentioned above, supply of the highly minute active-matrix 
liquid crystal display which has a high numerical aperture with good display grace by this invention is 
attained. 
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[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (D) expresses the 1 E— 1 EHines cross section of drawing 3 with simple process drawing 
showing the manufacture approach of the liquid crystal display concerning the gestalt of 1 operation of 
this invention. 

[Drawing 2] Simple process drawing showing deformation of the manufacture approach shown in drawing 

1_. 

[Drawing 3] The simple top view of the important section of the liquid crystal display manufactured at 
the process shown in drawing 1 or drawing 2 . 

[Drawing 4] Drawing explaining the relation between the tooth space between the crevice wall surfaces 
of an insulator layer pattern and wiring side faces in this invention, and the thickness of an up insulator 
layer. 

[Drawing 5] The simple sectional view of the modification of the liquid crystal display of drawing 1 . 
[Drawing 6] The simple top view showing the condition that the electric conduction film is formed in the 
crevice of an insulator layer pattern with the application of this invention. 

[Drawing 7] (A) is the simple top view of the important section of the conventional liquid crystal display, 
and (B) is the 7B-7B line sectional view of (A). 

[Drawing 8] (A) is the simple top view of the important section of the conventional liquid crystal display, 
and (B) is the 8B-8B line sectional view of (A). 

[Drawing 9] The outline sectional view when forming a pixel electrode on wiring in structure 
conventionally which was shown in drawing 7 . 

[Drawing 10] The outline sectional view when forming a pixel electrode on wiring in structure 

conventionally which was shown in drawing 8 . 

[Description of Notations] 

1 : Scan wiring, 

2: Signal wiring, 

3: Pixel electrode, 

4: Insulator layer pattern, 

4a: The crevice of an insulator layer pattern 

5: Up insulator layer, 

6: The substrate which consists of insulating-substrate 6a and lower layer 6b, 

7: Contact hole 

C: Electric conduction film. 



[Translation done.] 
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±E£SEE»'bU<tt±E«ftE«©4>&< i *>-:£© 

2 ] m&m i te*o*aa*s«tc^n 

T, 

±E— *©E««ffi:*©EiB«k D %>±«£ESftTn* 
EiSiT&O. ©E*£«iaRA*->©± 

[■1*5131 11*^1 Sfc«2{Cf5«©^S**gS 

Bo 

So 

±Ett*l«/t*->tt. Jffl*f***l. 4-1. 9 5T$ 
±EttflkK't4r->lctt. ±EED«Oj£*»6T*OJi^ 

ft*»a**sa. 

±E«aK/^->fclH»£»Jfc-r*:Eg£, 
±EIH]gl5rtlC^fiE^ ; t L < U«^E^©-*©E^^ 

±Ett»K/^^->fiJ:rX±EE»±fc, 

±B-*0Eitti*©E8«t 0 fc-t«KE;£ft*EiR 
±E±»tt»Bt±KH*«a«r»fi£"r*lS€: 



(2) 

2 

Clf*JS9] »*JH7Sfctt8KE«©*ffit*«r> 
T> 

±E±««*«£#filiLfc«. JHD±BMfi»R£xy7- 

[w#9t i o ] mim 7 7is 9 ©n-rn^ i ocst 

±E»«R^^->»CG3l»*»J«bfc«. ±EDDSB©Jg 

±EE»*»*"i-*iaic*t>T. e» tra 

c»*« 1 1 3 m*m 7 7bM i o ©u-rn^ i oca 
±E±«»*mttt. ±Eiaaf*HS-r*» 
©7.^-x© i /2 »eu©gtj»**rr* c tzftmt 
20 [m*jai23 Eaa5^#-r^mi©se^ttt. 

±ESf§ 1 ©*&aa£±E#a*fc©±»;:*ttUT«**& 

nfcjB 2 ©ie»Bi t **-r * - 1 z&mt-tz&mmm 
ifi. 

[0 0 0 1 ] 

*ffl«»*jM&afttf*©ttEDMa.K:W.U =fc9f¥L< 
so -5-©«J;5^«SS*^S©fcfe©K«i»ffitC43tt5 
E»««*±tfE*Ma*©*B¥fflffctt«K:l»'r*. 
[0 0 0 2] 

[«*©ft«J 0 7 (A) , (B) ttft*©7*T-*:/ 

(b) a»j©ae*©7i'T--f ^Th'j^^aaii**s 

40 [ 0 0 0 3 ] 0 7 fcjR # 
HT4-2 3 4 8 2 0*4i«fcBjRSnfct>©lC«S 
L, 12«EH, 13t2BB«B. 1 4 teSSIiR, ■€■ L 

t, i 6\*mmm&&i 6 adjcuc^oifiiiiscx 

«, «6^s« 1 6 a ±tcE*t 1 2 ta^aa 1 3 
m$i&w**-> (TBi 6 b) *»«Lfca. «6aot 

Bj£T*i#K. E»l 2£jgfiS;L£: ; b©T&3. ftA 

«*£Ba*aaffl©«£. «mr i 4 feanfetmsa 
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(3) 

3 

[0 0 0 4] B8fc*Lfc«*©E»»«©Ei6 
#W4- 3 3 8 7 1 8^*CII^Sntftfi: 
J:3t>fl!>T*5. £©E*ft«fc:J:*£, iBI§$12©± 

[0 0 0 5] 

[EWtfEfcU.fc'StTSEH] MH3 2-3©f£*a«lC 
i3HTtt, EMI 2 (0 7) $fct*£EEl 5T»n 

fcE^i2 (0 8) t*a«Ri 4 t*«jiaufcra-w^ 

i 4 ±ciB3£*n*. --t« beesi 
3 ©Ej*i«JEE*a«EEE i 4±<cEg«$n^ss€Ui 

nt^4fc», EEtfElcEEl 2 <hEE«lcE«Sft 

3*«E»ajs©««s5WT. ¥st&^»#(K]») 

T*ttHfc«>. -toaE«$i-r©ttil©E6iaE~Ffc« 
T*&£. :tiH, BPE0«TKO&*«»), KE£;k£ so 

[0006] *be©bmw:. mmmm±\zm 

E©EEEE£MS©«^EE*nSEEUfc7*7^ 
MJ**S©*it«*SEfc:i5V»T\ ESEE**Wi 
fi^iiO^< ifc-^Oifc^TBEESSTSK: 

zt*<D®&-jjmzm&;?%z\£iz&z>o £©£? 

ttEAE^ES * HSiT * © tit t fclgSEEEiSfclf « 
[0 0 0 7] 40 

[»a*»*-t*fc»o¥a] ±Es«£j§E-r*fc 

aft. *£9J0EA£;*gSft, «6^S«±(c«^<D^fi 
EEEtfKEEEE*«XELfc7 , *7--r ^h'J^XS 

EE©<!>fc< tfc-^OEEtt, EEK/t*->KE*t 
Stt&GDEfcfcEESftTJStK £OEE«^*->i: 

cn«fc©EE© ± k «EE-r a *e * ±eeee 

[0 0 0 8] £OEEfc«fc*£. EEttEEK/t*-:' 
©Bfl«rtlC»iasnTV»4fc». E»©BtW*<P3ffl©« so 



4 

e t eee/s * - >©± izmm t $ nfc ±«ee 
i^T, c<z)±E£EK±£E£Efi&E 

^ttfT^S. OSD, E«±fe«kIffiB»W©r'<T© 
EEfcfc^T. ¥8ftSftftil^»6ft5. bfctfo 
T, !S-fcE6]fflStfnJE£fc3. EE±*5«kt; 
EEM£EA3nfc±EMEK£*Ettr«¥a&:£B* 

#i/Tif>«fc6. a*««»«E*sE»n<o**6r 
E»±fc*Ttt3B-r*;iia<iiJEi&s. Lfc^ot, 

[0 0 0 9] itfE«Sfttt«flB©-*©*i:*58 
E£BJB"*"5»<&Ktt. ±«i:ESn5E». EEttB 

EEEEfc.fcoTT**E«*«*Wfc«ET* - i*« 

[0 0 10] ±EEfiE^&B«. fctAII. *EE© 
»J©EElcffSttABEEB©S£*& t3*rj, EE 
E^*->£EE"*-«I8£. ±BEU^*->ICB 
»£EE-T*IE£, ±EIH«l*3K:E*EE*>b<«E 
^EM©-*©EM*^fiEt-^.lSt, ±EEEB/t* 

EE*Erit-r*I8t*EAfcCt*4*«d:UT^** 

[0011] ±EEE«jW»E«a<*->©E]ESBE 
-f -5 B i £ ©B lc*f ft-f & EE©E® t © W©B W £S 

®5£-rsEEE/1^->©St^©®»cMlR]-r-5EE© 
IliBiOHC!)^'?-^© l / 2 »a±©WI*tt4 J: 

EE&«, fO$t«fflI/Tt)±^U 
5*fc«fc9EBfl;LTt>.kir». ±««WI4ii*xyfA 
y27-r*££fc«fcD. tt«©Kff©±«EEKa«ESn 

[0 0 12] *£E&SES©EABw&SI3E£'r« 
E^lctt. ±EEEE^*->tt. BEE*«l. 4~ 
1. 9 5T**BteBE©EBRfcJ:»3»E-r*©#.fc 

[0 0 13] -EEEEfcfci^Ttt, ±EBBK/t*- 
±EPfl«©E*»ST^©l^t3yilX2)3>^i7 

[0 0 14] £©J:5fc«iS«r#-r**A«jS8B*fl 
mtziztblz. #»B©»B#Ett. 3 Sic, ±IB*61t 
«/^->KI!fl«ft»*l/fcE ±EH«©E*»6T* 
©B^£I£tf3:3>** H*-M»*t4Ii*a6 
KB*. ±EE»*E*-rsi8K:*HT. E^Sr^fiK 

■tz>tmm\z-3>9>7 h*-;n*scEEtwi;EE«» 
[ooi5] *£H©K»Bft£tt. naasfcw-r 



(4) 

5 

[ooi6] z.<DWkmmmmz. w,i<Dmm<D±mt 
mi& £ Hz u s m 2 (Dmm.m*±mzm.-D tti^^i 

[0 0 17] 

-r§|gftSS©ffiB§g|5^¥®S. 0 ltt0 3 ©IBftSfc 

©Kjg^ffi^swjc^-riSHT^o. 01 (e) ic 

mtttzttZTtL. m& j $>w,fammt^-otz%w\zw.&m 
mLtt^ttiz-mTiz. mw&ffiMizT&rztbizm* 

[0018] 03 izm-r £ 5 ($ 0 

®:(Ds^(r¥fT^m^is^ (mvs? 2*w^-T) 2 
±^tcjij^i^fcscXT*3 0. ^n^^ia^i tn^m 30 

« 2 1 0 &3££ttifi fc ft 0^ L ft ^ X -f v =f- > ^iff ^ £ 
l-T(Dmmh?>i?Zi7 (TFT) ^M^nt^l.. 
TFTOy-MIHME^ll:, 7-XHffitt«*§ 

wmnm3 iz&mznT^z. s^saia 1 & 

?->4 t<D±&£zf&mm 1 , 2tsisi;^-> 

«fiaM5±^«, ±feas«®3^\ ww&ofemm 
\<D-ism:TjmK)%omnwM2<D--^\zmm.^m 

[0019] &\z, 0 1 lt. m 1 (DmmcDwm 
[0020] 5tf. 01 (a) \ZTK~r£?\z. mmmm. 
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SBJSiT-ifcSi&g^&O. BST^ttTl. 4-1. 9 

\t. SiNx, S i Oxmtfmif e»n-5*^ lutlt 
§HbB£ (S i 0 2 ) *«fflLTH4. 

[0021] m>T, mi (b) {c^-r«t5(^ mm 

!H«54att, m^lH*l2© 
4. CDSB4ate. %i&<DmBlZ£Z>&m$:W 

vmirniittztz^tztb, z.nt>m&<Dmz\zft%-rz> 
[0022] fBWfc^-^^ffitc&JWEatff 

tf. 7 0 0 0 ASS©Pff(Citt«Lfe«. 7* h U V, 

i/yx mic#iis«T, 01 (o 

I2^MT5. 

[0023] ^tc, 01 (d> izfK?£v\z. mnmi& 
2&&zmamrt9->4<D±±#vz±&imm (12 

dOI@tfel>T, ma54a(DS® (o* DH«I54 a «: 

wfctziMJ&n9-><DW) tz\<DmzKfa-rz&& 

OOTtO«©7^-7 d SWWr* C t»C «fc D±»I6 
d3i«Jl2:"r«fSt±»*»K5*»j«bTt>, ^fiSE^l 

ft&tszttf^g&^tz&x^-xd&mz&m&tkv 

■S>. H©«t3A31**»6, X^-XdilTIl mX\i 
1. 0 wmmrm@S©7.^-XliS:«««-r4. 

d<Dl/2fSJ^±T*4i5g*^-5. X^-X 
d***5l. OMmOtt, 5 0 0 0 Am&&>±<DWUt& 
S i 02*»J*"r«<^S* t »4. ^IRCaJiSCTItt 
*±.\iZ>tzmz. 1 5 0 0 0Aoi01. 

vm&mn?->4<D±.\z±Mmms*M®.\smmz 

[0 0 2 4] ^JC, ±8Mfi»|R5flD±K:, HSa5^it#J 
<Dffi-^iH^2 43J:^0 1 tcti^$nTU^^)tffliJ©^4 
mWkWZ-X-n-^Vft ITO W>y^ 
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[0 0 2 5] £©ft«. 4iJDO^jS»CT. Kftlg©^ 

bT, BftX*t»iaa*«t*ft!iD^to-l*T«J|j9EX* 
frfrofcft, »Jh*«fc«0KOW*»©aKfc»«* 
3§T 7 9 X * 7 V h U * 7. gtt A£ct£B «r 35)*t' S . 
[0 0 2 6] fcfc, ±f5SS6(C^^n-5 r"F®6bJ 
itt, 01 (A) fc^bfc«g»IBi4 £*6i@fcS«6 bt© 

i, *«trx, ;:n<=>©±©±SB*fo»81i status. 
5tt. jfe fcR9l b tzmW-Wkn * — > 4 , {l^E*l2:fe,£ 

fcti©T*6. ^©j§£. ££e« i ±0>±aK«»flt 

tt, S*iS^ 1 i«^E»2 £©W©IIIIM6iMJt£ LI 
[0 0 2 7] JbifcbfcRjSl&ftTM:. 01 (D) K«b 
-tO±CIH#*«3SJgJ*bTli*3&*, 01 (D) ©I 

sotfcic. 0 2 tc^-r j; ^ mmvfc±mmmms\z 
±m x y y ? z n -o TWMfls b fcft e^ms 3 

*»*UT%>J:t». fctjttf, 1 5 0 0 0AO1SM61 
• 5*»rtbfct#. 8 0 0 0Ai7fA'7?n;i 
£<k 0 . ±g|5S6«M 5 ©l«Jp£ 7 0 0 0 AgflEKrr*. 
[0 0 2 8] ±ffitt«M5fc*Mfc-fS8fcttifc©fflr) 

ttfa±©fc&fcttJSWi:5a*ft<^£t>;>L5. bfrb. ± 
&KM£5£tt. ±S5©B3il«*I3£, E«2£HI3K 
#J*Sftfci»«KA*->£^bT«»«fcTJi6 bJC 

mmtz>tzi&<D®Lmt£?>?2 b*-;u (01, 2t« 

*W<a5S2:, Xy3 l >yfc±*««/ , <*->©#J« 
Atfl TOMfi5IbtI^l 0 0 0~1 5 0 0 ASS 

b*»fc<. 3>^^ h*-;wT©j»Btia*««3CD*A 

S nfc±tftt»t 5 fc#bt, £ffix y ^A* y * tfr 5 

#*. *fc, X<y^A*«y^€rfTP^i:»C«tO, iii5 

STt^rot, $6C¥fltt*»lSl±t5. l/fcilbT, 
Jiffl^£frffl'J©fi^Ei£i2:}3j;rje;£4I2igi 1 A- 

*. 

[0 0 2 9] tI5t, B**ff3£«attl;:TJI6b 

tt»MURT5*"r*43&«. 0 5(1 Ga»4a©T>&K3 
h^-;U7 ft»«l/fc«|t*l/Tli*. 



(5) 

«? 

[0 0 3 0] 3>*£ h*-;P7H;. 01 (B) IC^T 
IgTSfiil (S i0 2 BI) 4tC[H]gK4 afc»j$bfc 

bib 4 aT<Dmm<tatitz±&&mLmm&nft\zM 
riE-ra. ;i©iSa*, BBiuctt. E«4a©Bj&»e>T 

#©*^tgtf*3>*£ h*-;P7j&*#&ft-5. H© 
ft. 01 (c) tiLTKIil/fcCtlWlOJttT. 3 
>^i7 h*-;U7t5j:7JM4 aA£-S&TJ6MI'ia' 
->4£jBfc*«M*ii«bfc«. 7*h»JV. Xy* 1 

io fc. #|H«4artC, 3>** h*-;WCD«tIt- 

-;w £^-bTB*i2 trnmrfm 6 b i©B»at?jtgfc: 

tt. »»B4£j«KT*£#©KB£Patt©Rg«M*© 

&9&#MK«koTfWfli£tt5. ;:©M#^te 

»»B4£bT 1 0 0 0 OASBjSRbfcft, 7 0 0 0 

3>^^7 h*~;irB&ffi#©MM(4©Mffe3 0 0 0 
20 A(C"3"£. 

[0 0 3 1 ] K±, »"335»©«*ffllr>T*56^*»Wb 
*56Wf4Ctl6lClB6n-r, B*B»»JB-ca 

[0032] iea8©»i«)7j'f^vh 
u*xB»»**s«ttaas!£bfc*«, E«*B-e*o 

ii4, 5>bawKT**^sttstv>. ^rtiKbx 

-r ^©ssesassaTfe^TfeSfflpitBTfescittt^ 

[0 0 3 3] ±IB*i6©PliTttH*mffi3«IIS 
2 9©^SES 1 0-*tD^S5^HPD^5 2-D©ft 

^e*2©— *©*n«3a»*ataT»fii6bfc*«, 

^••5 2 0ffl^tfiil tC BH 0 -5 2 -D<D^m& 2 H 
fcfflaSPSrMfeT^bT'bJ:^. 
io [0 0 3 4] ±te*M©^^T{i^SSB^ 1 <£T 

«^B^2^±ffllC^fi£bfc*i. ;0«T*^T 

[0 0 3 5] %.rz, ±IBHSS©^T«, #18*, ± 
2 T«©j£3£E*HcWbT 

K**bTt>«tV>. S/ k cffi^E^2<h^aEaitCMb 

[0 0 3 6] X-fyf/^fliTFT^Ofc 
©Sr^ffl-r-5^it)T#-So 
so [0 0 3 7] «±. |l~5$ffl^T, *mWZT?7- 
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■ai^t«»*«* ux fc» * *«n c ic «k * mm & ©iR 
ux*iB* 3 Pa{bbfct»«imT*ntf£©«fc5a:ttBffc 
xfe+sswijiffl-ri^tA*^**. 0 6ia> mmmc » 

jWWM^-> (SlOftfiiRK) ©HSU afcJRSS 
ftXi^*ttlR«;ST¥BHT**. ¥IBTtt»*il«, 

[0 0 3 8] 

«±«tt)We.*^«cJ:'5K» #569! K J: 
0 . E»&lffiB*IB©^XO««*«ft«) &*ft?fitt* 

E*O±RilCt>E*«ff**»j«?I«it&0. B 



JO 

mwommttistmi 

[0 1 ] *58W©-*M©»*fr***a*^S«o 
»jt#iS**T1BKISHT, (D) B83C1E-1 

00 

[0 3] 01 »5UliH2 Cf l/fcliTRISnfc 

«^ B a^ge©ga5©ffias¥®0,» 

[04] *»Wfcfe»t*«6»it^^->©IHia5ttliit 

[0 5] 0 1 0ttA*jg%M®X*fl0>ffil**rifH. 
[0 6] *»^»8bT»Mt/t*->©El«£* 

Mi*«»i«anTv»*«dit«nB»¥iifH. 

[0 7] (A) ttt£*CD^AS^gB©gg&©fB5lllS¥ 
B0, (B) « (A) CD 7 B - 7 B«|fr®0= 

[0 8] (A) KUEXOlKAXiKSBOKVOinNW 
BEL (B) tt (A). ©8B - 8BBKBB. 

[0 9] 07 K*Lfc«*«Jfifc*V>TEii±lcB* 
* ^J5iE L fc t * CO® «»r ©0. 

[010] H8fc*Lfc«3lE«aC*V»TE»±lCH 

1 : i£4Ei8§L 

2 : f§^E*§!> 

3 : i9$BB, 

4 : mmm^-y. 

4 a : tt«K/t*->©KI« 

5 : ±HB*fi|*S3£, 

6 :«B*«6a£TB6bij&»Sfc*S«, 

7 : uy$t> h*— ;P 
C : *«K. 
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(8) 

F*-A(##) 2H090 HA03 HB03X HC01 HC11 

HC12 HC16 HC18 HD03 JA05 
JB02 JD14 LA04 
2H092 JA46 KA16 KA18 KB14 KB25 
MA13 MA17 NA07 NA19 NA25 
PA02 

5C094 AA02 AA1 2 BA03 BA43 CA19 
CA24 DAM DA15 EA04 EB02 
FB12 FB15 

5F110 AA18 BB01 DD21 QQ19 



